The evolutionary basis for female mate choice in lek mating systems has been a common subject of research in animal behaviour. Because males apparently provide only gametes to females in lekking species, most research has focused on possible indirect (genetic) benefits that females might gain by discriminating among males. Despite the emphasis on indirect benefits, it has been recognized that females in non-resource-based systems such as leks could potentially gain direct benefits via mate choice if males varied in fertilization abilities, for example. Previous evidence has shown that females of a lekking Hawaiian Drosophila, D. grimshawi, vary in fecundity when mated to certain males, and that females possess preferences for vigorously courting males. This study tests the hypothesis that D. grimshawi females gain direct benefits by preferentially mating with more sexually vigorous males. Male courtship vigour (performance of wing and head-under-wing displays) and the consequences of female choice on offspring production were evaluated separately using different females. Unexpectedly, matings involving more vigorously courting males resulted in fewer offspring being produced. Reduced offspring number resulted because females laid fewer eggs when mating with males having greater courtship success. These results are discussed in light of sexual conflict and possible multiple mating by females. Females also demonstrated considerable variation in mating behaviour and behavioural variation was correlated with mating benefits. 
The evolutionary basis for female mate choice in lek mating systems has been a common subject of research in animal behaviour. Because males apparently provide only gametes to females in lekking species, most research has focused on possible indirect (genetic) benefits that females might gain by discriminating among males. Despite the emphasis on indirect benefits, it has been recognized that females in non-resource-based systems such as leks could potentially gain direct benefits via mate choice if males varied in fertilization abilities, for example. Previous evidence has shown that females of a lekking Hawaiian Drosophila, D. grimshawi, vary in fecundity when mated to certain males, and that females possess preferences for vigorously courting males. This study tests the hypothesis that D. grimshawi females gain direct benefits by preferentially mating with more sexually vigorous males. Male courtship vigour (performance of wing and head-under-wing displays) and the consequences of female choice on offspring production were evaluated separately using different females. Unexpectedly, matings involving more vigorously courting males resulted in fewer offspring being produced. Reduced offspring number resulted because females laid fewer eggs when mating with males having greater courtship success. These results are discussed in light of sexual conflict and possible multiple mating by females. Females also demonstrated considerable variation in mating behaviour and behavioural variation was correlated with mating benefits. The evolution of female choice has occupied a central position in studies of animal behaviour (e.g. Bradbury & Andersson 1987; Andersson 1994) . A particular focus has been female choice in non-resource-based mating systems, such as leks, in which females apparently receive nothing but sperm from males. The presence of continued strong female choice in lekking species has been termed the 'paradox of the lek' because it is unclear why female preferences are maintained when genetic variation in preferred male traits should be eliminated after repeated selection (e.g. Borgia 1979; but see Pomiankowski & Møller 1995) . The lek paradox has been extended by Taylor & Williams (1982) (see also Kirkpatrick & Ryan 1991) to include the question of why lekking females often display stronger preferences than females of species with resource-based mating systems, despite the apparent lack of benefits received by lekking females.
The lek paradox has provided the impetus for the development of explicit models to explain what females might obtain by discriminating among potential mates in species with non-resource-based mating systems (e.g. Bradbury & Andersson 1987; Andersson 1994; Hoglund & Alatalo 1995) . Most attention has concentrated on possible indirect benefits that females might receive. In particular, 'good genes' models, in which male traits are hypothesized to signal high viability, or general heritable superiority, have been discussed extensively (Andersson 1994; Bakker & Pomiankowski 1995; Johnstone 1995) . The Fisher process (i.e. runaway selection, Fisher 1958) has also received much theoretical attention, although there have been few studies addressing this hypothesis experimentally (cf. Jones et al. 1998) . The Fisher process posits that both female preference and male trait show heritable genetic variation, and that a genetic correlation evolves between trait and preference (Andersson 1994). Therefore, females that prefer males with extreme elaboration of ornaments (and thus have greater mating success) should produce sons that also have greater mating success, but lower viability.
Despite the emphasis on indirect benefits, it has long been recognized that subtle direct benefits in the form of fertility advantages could accrue to females that discriminate among mates (Trivers 1972; Kirkpatrick & Ryan 1991 
